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MULTICASTING METHOD, MULTICASTING SYSTEM, MOBILE STATION AND BASE STATION 



(57) In a multicast transmission system in which the 
same Information Is transmitted from a base station to 
a plurality of mobile stations, the mobile station sends a 
retransmission request signal to the base station when 
detecting an error in a received multicast signal, The 
base station judges whether a receded signal indicates 
e retransmission request according to receiving quality 



ol the received signal, and retransmits a multicast signal 
corresponding to the retransmission request when the 
received signal Indicates the retransmission request. In 
addition, The base station monitors a receiving state ol 
a multicast signal in the mobile stations, and changes a 
transmission method to conform to the receiving state 
according to a result of monitoring, and sends a multi- 
cast signal. 




Description 

TECHNICAL FIELD 

[0001] The present Invention relates to an automatic 
repeat request (ARQ) technique for improving frame 
use efficiency In multicast signal transmission to In- 
crease throughput in a multicast transmission system. 
[0002] In addition, the present invention relates to a 
technique for Improving throughput of the whole system 
by Improving receiving quality ol a multicast signal In a 
mobile station or by shortening time required tor com- 
munication ol a multicast signal in a multicast transmis- 
sion system. 

BACKGROUND ART 

[0003] Fig.t Is a block diagram of a conventional mul- 
ticast transmission system. As shown In the figure, the 
system includes a base station 1 and a mobile station 
1 1 . The base station 1 1ncludes a multicast signal Input 
terminal 2, an ARQ processor 3, a transmitter 4 and a 
receiver 5. The mobile station 11 Includes a multicast 
signal output terminal 12, an error detection / ARQ proc- 
essor 13, a transmitter 14 end a receiver 1 5. 
[0004] In the base station 1 , s multicast signal Input 
Irom the multicast signal Input terminal 2 Is received by 
the ARQ processor 3. The ARQ processor 3 sends the 
multicast signal to the transmitter 4 after adding error 
detection code such as CRC to the multicast signal such 
that an error can be detected slot by slot after dividing 
Ihe multicast signal into slots. The transmitter 4 sends 
the signal from the ARQ processor 3 to each mobile sta- 
tion after modulating the signal Into a carrier wave. 
[0005] In the mobile station 11, the receiver 15 re- 
ceives and demodulates the multicast signal 7, and out- 
puts the multicast signal 7 to the error detection / ARQ 
processor 1 3. The error detection / ARQ processor 1 3 
performs error detection for the received multicast sig- 
nal 7 slot by slot. When an error is delected in the mul- 
ticast signal 7, the error detection / ARQ processor 1 3 
outputs a retransmission request (NACK (negative ac- 
knowledgement)) signal to the transmitter 14 In a ran- 
dom timing which is predetermined In each mobile sta- 
tion. Then, the transmitter 14 sends NACK to the base 
station 1 via an uplink channel 6. In addition, when there 
Is no error In Ihe multicast signal 7, the mobile station 
11 receives multicast signals 7 hereafter without output- 
ting any signal. 

[0006] The receiver 5 In the base station 1 receives 
the signal via the uplink channel 6 and demodulates the 
received signal, and outputs the received signal to the 
ARQ processor 3. When the received signal is NACK, 
the ARQ processor 3 stops sending the multicast signal 
Input Irom the multicast signal input terminal 2 tempo- 
rarily, and retransmits the multicast signal required by 
NACK. When the received signal Is not NACK, the ARQ 
processor 3 sends a next multicast signal, 



[0007] Next, operation ol ARQ will be described with 
reference to Fig.2. Ftg .2 shows an example in which one 
base station and three mobile stations exist. 
[0008] As for a multicast signall sent by a slot 1 , since 

5 mobile stations 1-3 do not detect any error In the re- 
ceived multicast signal 1 , the mobile stations 1 -3 enter 
a waiting state for a next slot 2. 
[0009] As for e multicast signal 2 sent by the next slot 
2, since the mobile station 3 do not detect any error In 

to the received multicast signal 2, the mobile station 3 en- 
ters a wailing state for a next slot 3. However, the mobile 
station 1 and the mobile station 2 detect an error in the 
received multicast signal 2, the mobile station 1 and the 
mobile station 2 send NACK to the base station. Since 

u the mobile station 1 adopts At as the random timing, the 
mobile station 1 sends NACK after elapsing At from re- 
ceiving the multicast signal 2. Since the mobile station 
2 adopts 2AI as Ihe random timing, the mobile station 2 
sends NACK after elapsing 2At from receiving the mul- 

m fast signal 2. Then, since the base station receives 
NACK from the two mobil e stations, the base station re- 
transmits the multicast signal 2 In a next slot 3. 
[0010] As for the multicast signal 2 retransmitted by 
the slot 3, as in the case ol receiving the previous slot, 

is the mobile station 3 does not detect any error end the 
mobile stations 1 and 2 detect an error Since the mobile 
station 1 adopts At lor setting the random timing, the 
mobile station 1 sends NACK after elapsing At from re- 
ceiving the multicast signal 2. Likewise, since the mobile 

30 station 2 adopts At lor setting the random timing, (he 
mobile station 2 sends NACK after elapsing At from re- 
ceiving Ihe multicast signal 2. In this case, since Ihe 
base station can not detect NACK due to collision of 
NACK signals from the two mobile stations, a multicast 

JJ signal 3 is sent In a next slot 4. 
[0011| Then, since the multicast signal 3 sent by the 
slot 4 Is different from a multicast signal which is re- 
quired by the mobile stations 1 and 2, the multicast sig- 
nal 3 becomes an error In the mobile stations 1 and 2 

<o even when the mobile stations do not detect any error 
In the received signal. As a result, retransmission Is re- 
quested again. 

[0012] As mentioned above, In the conventional mul- 
ticast transmission ARQ technique, since a reserved in- 

« terval is necessary for the retransmission request, ca- 
pacity Is wasted. In addition, there Is a large possibility 
that a malfunction for sending multicast signals alter col- 
lision of NACK signals occur. 
[0013] Further, In the conventional mutticasttransmis- 

so sion, Ihe base station receives NACK as a retransmis- 
sion request and sends a multicast signal which Is re- 
quired by Ihe retransmission request. However, when 
there exists an mobile station in which receiving quality 
Is low, retransmission Is repeated due to the mobile sta- 

33 Hon so that delay time is Increased and throughput ol 
the whole system Is lowered. 



5 



3 EP1 185033A1 4 



5 



EP1 185033A1 



6 



DISCLOSURE OF THE INVENTION 

[0014] The present Invention Is contrived In view ot 
the above-mentioned problems, A first object ol the 
present Invention Is to provide a multicast transmission 
method, a system, a mobile station and a base station 
In which the reserved Interval lor the retransmission re- 
quest Is reduced so that frame use efficiency Is Im- 
proved and throughput Is increasod in multicast signal 



[0015] A second object of the present Invention Is to 
provide a multicast transmission method, a system, a 
mobile station and a base station in which receiving 
quality of a mobile station which receives a multicast sig- 
nal Is Improved or time roqulred lor communication ol 
the multicast signal Is reduced so that throughput ol the 
whole system is Improved, 

[0016] The first object can be achieved by the follow- 



quest when the receiving quality is greater than a thresh- 
old. 

[0022] By using the spreading code as the receiving 
quality, retransmission request can be recognized by 

5 using a correlation value as a threshold for example. 
[0023] In the above-mentioned configuration, the 
base station may perform pass diversity for receiving a 
signal from the mobile station. Accordingly, powers of 
retransmission request signals which are dispersed on 

i" atlme axis can be combined so that the receiving quality 
ol the received signal Irom the mobile station can be im- 
proved. 

[0024] The second object can be achieved by the (ol- 



[0017] The present Invention Is a multicast transmis- * 
slon method In a multicast transmission system In which 
the same Information Is transmitted Irom a base station 
to a plurality of mobile stations, the multicast transmis- 
sion method Including the steps ol: 

1 

a mobile station In the mobile stations sending a re- 
transmission request signal to the base station 
when the mobile 6tatlon detects an error In a re- 
ceived multicast signal; and 
the base station judging whether a received signal 3 
Indicates a retransmission request according to re- 
ceiving quality ol the received signal, and retrans- 
mitting a multicast signal corresponding to the re- 
transmission request when the received signal In- 
dicates the retransmission request. 

[001 8] According to the Invention, since the base sta- 
tion Judges whether a received signal Indicates a re- 
transmission request according lo receiving quality ol 
the received signal, II becomes unnecessary to keep a 
reserved Interval lor avoiding collision ol NACK signals 
as a conventional method so that the mobile station can 
send the retransmission request signal at any timing, 
Therefore, frame use efficiency Improves and through- 
put Increases. 

[0019] In the above-mentioned configuration, the 
base station may use receiving power as the receiving 
quality, and judge that the received signal Is the retrans- 
mission request Irom the mobile station when receiving 
power ol the received signal Is greaterthan a threshold. 
[0020] By using the receiving power as the receiving 
quality, retransmission request can be recognized by 
using a noise level as a threshold for example. 
[0021] In the above-mentioned configuration, the mo- 
bile station may send spreading code as the retransmis- 
sion request signal, and the base station obtains receiv- 
ing quality ol the spreading code, and the base station 
judges that the received signal is the retransmission re- 



» [0025] The present Invention is a multicast transmis- 
sion method In a multicast transmission system in which 
the same Information Is transmitted from a base station 
to a plurality ol mobile stations, the multicast transmis- 
sion method Including the steps ol: 

a mobile station sending a retransmission request 
signal to the base station when the mobile station 
detects an error In a multicast signal; and 
the base station monitoring a receiving state olthe 
u multicast signal In the mobile stations, and chang- 
ing a multicast transmission method to conform to 
the receiving state according to a result of monitor- 
ing, end sending a multicast signal. 

*> [0026] The receiving state can be monitored by re- 
ceiving the retransmission request signal lor example. 
By using the result of the monitoring, an antenna can be 
controlled such that directivity to the corresponding mo- 
bile station can be Increased, so that a mullfcast signal 
35 can be sent In which the Intensify ol the multicast signal 
conlorms to the receiving state of the mobile station, Ac- 
cording to this configuration, the number of mobile sta- 
tions' which need retransmission can be decreased suc- 
cessively. As a result, antenna gain to the mobile sta- 
« lions which need retransmission can be further In- 
creased so that retransmission can be decreased rap- 
idly. Therefore, the conventional problem in thai 
throughput ol the whole system decreases due to re- 
transmission request and retransmission can be solved, 
« [0027] In addition, the present Invention Is a multicast 
transmission method In a multicast transmission system 
in which the same i nlormation is transmittedfrom a base 
station to a plurality ol mobile stations, the multicast 
transmission method Including the steps of: 

» 

a mobile station sending a retransmission request 
signal to the base station when the mobile station 
detects an error In a multicast signal; end 
the base station determining directivity ol an anten- 
« na on the basis of an incoming wave from the mobile 
station, and retransmitting a multicast signal by us- 
ing the directivity olthe antenna. 



[002B] In addition, the present Invention Is a multicast 
transmission method In a multicast transmission system 
In which the same Information is transmitted Irom a base 
station to a plurality ol mobile stations, the multicast 
transmission method Including the steps ol: 

a mobile station sending a retransmission request 
signal to the base station when the mobile station 
detects an error in a multicast signal; and 
the base station retransmitting a multicast signal 
corresponding to the retransmission request signal 
after changing a transmission method when the 
base station receives the 
signal Irom the mobile station. 

[0029] In the above configuration, the transmission 
method to be changed Is an antenna directivity, a mod- 
ulation method, atransmission speed, a spreading mod- 
ulation method, error correction code, or a coded ratio. 
[0030] Also, according to the above-mentioned Inven- 
tion, it becomes possible that the multicast signal can 
be retransmitted or transmitted such that the transmis- 
sion method conlorms lo the receiving state of the mo- 
bile station, Thus, the number of the retransmission re- 
quest from the mobile stations can be decreased so that 
the conventional problem In that throughput ol the whole 
system decreases can be solved. 
[0031] In addition, the present Invention is a multicast 
transmission method In a multicast transmission system 
in which the same Information Is transmitted Irom a base 
station to a plurality ol mobile stations, the multicast 
transmission method Including the steps of: 

a mobile station measuring receiving quality ol a 
multicast signal, and judging whether the mobile 
station sends a retransmission request signal ac- 
cording to a result ol the measuring; and 
the base station retransmitting a multicast signal 
corresponding to the retransmission request signal 
when the base station receives the retransmission 
request signal Irom the mobile station. 

[0032] According to the Invention, since the mobile 
station judges whether it sends a retransmission re- 
quest from the result ol measuring the receiving quality < 
ol the multicast signal, the mobile station can send the 
retransmission request only when the receiving quality 
is good as mentioned later, lor example. Accordingly, 
the possibility of detecting an error in a retransmitted 
multicast signal is lowered. That is, the number retrans- ! 
missions can be decreased as a whole. 
[0033] In the above configuration, In the multicast 
transmission method, when the mobile station detects 
an error In the multicast signal, the mobile station Bends 
the retransmission request signal when the receiving 
quality Is better than a predetermined value, and the mo- 
bile station may store the retransmission request signal 
when the receiving quality is not better than a predeter- 



mined value; and the mobile station may send the re- 
transmission request signal which is stored when re- 
ceiving quality becomes better I 



J [0034] In the above configuration, the receiving qual- 
ity is receiving power of a received multicast signal, a 
ratio (CIR) between received multicast signal and Inter- 
ference power, an error rate of bit, packet or, slot of a 
received multicast signal, or, the number of bit errors 
m which were corrected or likelihood obtained when de- 
coding error correction code. Accordingly, various pa- 
rameters can be used as the receiving quality. 

In the above configuration, when the base sta- 
tion sends a retransmitting multicast signal or when the 
" base station sends a new multicast signal after sending 
a retransmitting multicast signal, the base station sends 
the retransmitting multicast signal or the new multicast 
signal by using a specific channel which Is occupied lor 
communication between a mobile station which re- 
a> ceives the retransmitting multicast signal or the new 
multicast signal and the base station, 
[0036] According to the present Invention, time re- 
quired lor transmitting the multicast signal can be short- 
ened. 

25 [0037] In the above configuration, if the mobile station 
receives a retransmitted multicast signal without an er- 
ror after sending a retransmission request signal to Ihe 
base station when detecting an error In a received mul- 
ticast signal, the mobile station does not perform error 
» detection (or a multicast signal which Includes the same 
Information as the retransmitted multicast signal and 
which Is further retransmitted alter receiving the retrans- 
mitted multicast signal; and 

when the mobile station does not detect any error 
3J in a received multicast signal, the mobile station does 
not send any signal. 

[0038] Accordingly, the number of retransmission re- 
quests can be decreased. 

[0039] Other objects, features and advantages of Ihe 
« present invention will become more apparent from the 
following detailed description when read In conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a block diagram of a conventional multicast 
transmission system; 

Flg,2 is a figure showing an example ol an automat- 
ic repeat request (ARQ) operation according to a 
conventional technology; 

Fig.3 is a block diagram of a multicast transmission 
system ol an example 1 -1 of the present Invention; 
Fig.4 Is a figure showing an example ol an automat- 
ic repeat request (ARQ) operation In the configura- 
tion of the example 1-1 of the present invention 
shown In Fig.3; 
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Flg.5 is a block diagram ol a multicast transmission celves and demodulates the multicast signal 1 07, and 
system ol an example 1 -2 ol the present Invention; outputs the multicast signal 107 to the error detection / 
Fig.6 Is a block diagram ol a multicast transmission ARQ processor 133. The error detection / ARQ proces- 
system ol an example 1 -3 ol the present invention; sor 133 performs error detection lor the received multi- 
Fig,? Is a block diagram ol a multicast transmission J cast signal 1 07 slot by slot. When an error Is detected 
system ol an example 2-1 ol tho present Invention; In the multicast signal 107, the error detection / ARQ 
Rg.8 Is a figure showing an example lor controlling processor 133 outputs a signal lor requesting retrans- 
base station antenna directivity In the example 2-1 mission to the transmitter 1 1 4. Then, the transmitter 114 
ol the present Invention; sends the signal to the base station 121 via an uplink 
Flg.9 Is a block diagram of a multicast transmission « channel 1 06. The signal for requesting retransmission 
system ol an example 2-2 of the present Invention; may be a lixed bit pattern, In addition, when there Is no 
Flg.10 is a flowchart showing an operation of Ihe error In' tho multicast signaJ 107, the mobile station 131 
multicast transmission system of an example 2-2 of receives multicast signals hereafter without outputtlng 
the present Invention; any signal. In the above-mentioned operation, It Is not 
Fig, 1 1 1s a block diagram ol a multicast transmission '3 n&cessary to predetermine timing for the mobile station 
system of an example 2-3 of the present Invention; to send the retransmission request signal when the base 
Fig,12 Is a figure showing an example ol en opera- station performs stored demodulation, 
lion for changing transmission speed and module- [0046] After receiving the uplink channel 106, the re- 
lion method In the multicast transmission system ol ceiver 105 in the base station 1 21 outputs the received 
the example 2-3 ol the present Invention, » signal to a receiving power measurement device 1 22. 

The receiving power measurement device 122 meas- 
PREFERRED EMBODIMENTS FOR CARRYING OUT urea the receiving power of the retransmission request 
THE INVENTION ~ ' signal from the mobile station, then, when the measured 
value la greater than the noise level, the receiving power 
[Flist embodiment) is measurementdevbe122sendsNACKtolheARQproc- 
essor 103, The ARQ processor 103 stops sending the 
[0041] First, a first embodiment corresponding to the multicast signal received from the multicast signal Input 
first object of the present Invention will be described by terminal 102 temporarily, and retransmits the multicast 
using examples, signal requested by NACK. When the receiving power 
a> is equal to or lower than the noise level, Ihe receiving 
(Example 1 -1 ) power measurement device 1 22 does not send any sig- 
nal to the ARQ processor 103. Thus, the ARQ processor 
[0042] An example 1-1 ol the present Invention will be 103 sends a next multicast signal, Accordingly, the re- 
described with reference to Flg.3 and Flg.4. In this ex- cetvlng power can be used as the receiving quality, 
ample, when the base station detects receiving power » [0047] In the following, the operation of ARQ will be 
which Is greaterthan a threshold, the base station rec- described concretely with reference to Flg.4. Fig.4 
ognizes It as a retransmission requosl for a mu feast shows an operation in which one base station and three 
signal. In this example, the threshold to determined as mobile stations exist, 
a noise level. [0046] As for a multicast signal 1 sent by the slot 1, 
[0043] Fig.3 is a block diagram ol a multicast trans- « since the mobile stations 1 -3 do not detect an error in 
mission system of the first example. A base station 121 the multicast signal 1 , the mobile stations 1 -3 enter a 
Includes a receiving power measuring device 122, and waiting state for a next slot 2. 
an error detection/ ARQ processor 133 In a mobile sta- [0049] As for the multicast signal 2 sent by the next 
lion 131 performs an operation difforont Irom the error slot 2, since the mobile station 3 does not detect an error 
detection /ARQ processor 13 in the conventional mobile « In the received multicast signal 2, the mobile station 3 
station 1 1 . These are different points Irom Ihe convert- enters a waiting state for receiving the next slot 3. How- 
tlonal multicast transmission system. ever, since the mobile stations 1 and 2 detect an error 
[0044] In the base station 1 21 , a multicast signal Input In the received multicast signal 2, the mobile stations 1 
Irom Iho multicast signal input terminal 1 02 Is received and 2 send a signal for requesting retransmission. Then, 
by an ARQ processor 103, The ARQ processor 103 » although collision of signals lor requesting retransmls- 
sends the multicast signal to the transmitter 104 after slon Irom two mobile stations occurs, the base station 
adding error detection code such as CRC to the multl- recognizes that retransmission ol the multicast signal 2 
cast signal such thai en error can be detected slot by Is requested because the receiving power measured by 
slot after dividing the multicast signal Into slots. The the receiving power measuring device is greater than 
transmitter 104 sends the signal from the ARQ proces- » the noise level. Thus, the base station retransmits the 
sor 103 to each mobile station after modulating the slg- multicast signal 2 In Ihe next slot 3. 
nal Into a carrier wave, [0050] As for the multicast signal 2 retransmitted by 
[0045] In the mobile station 131, the receiver 115 re- Ihe slot 3, as in the case of above-mentioned slot 2, 
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since the mobile station 3 does not detect any error and In the multicast signal 1 07, the error detection / ARQ 
the mobile station 1 and 2 detect an error, the mobile processor 153 outputs the orthogonal GOLO code 
station 1 and 2 send a signal for requesting retransmis- which is a retransmission request signal. When there Is 
slon to the base station again. Then, the base station no error in the multicast signal 1 07, the mobile station 
recognizes that retransmission of the multicast signal 2 5 151 receives multicast signals hereafter without output- 
is requested by measuring the receiving power, then, ling any signal, 
the base station retransmits the multicast signal 2 In the [0057] The orthogonal Gold code is one example ol 
next slot 4, spreading codes which has a sharp peak in the autocor- 
[0051] In the slot 4, the multicast signal 2 requested relation value. When using such code, a correlator is 
by the mobile stations 1 and 2 Is retransmitted. Since to used as the receiving quality detector 142 In the base 
Ihe mobile stations do not delect an error in the multicast station 141 , and a correlation value obtained by the cor- 
signal 2, the mobile stations enter a walling state lor re- relator Is the receiving quality, 
ceiving a next slot, While receiving and transmitting a [0058] In the base station 141 , the correlation value 
series of multicast signals, the above-mentioned oper- is obtained by Inputting the received signal' which fet- 
ation Is repeated. « eludes equal to or more than one orthogonal Gold codes 
[0052] In this way, since the base station determines to the receiving quality detector 1 42. When the correla- 
whether a received signal Is a retransmission request tion value obtained by the receiving quality detector 142 
by using receiving power level as a receiving quality in- Is greaterthan a threshold, the received signal is recog- 
stead of using the NACK signal itself, the base station nlzed as the retransmission request. In addition, by as- 
can detect a retransmission request even when collision 20 socrating an orthogonal Gold code with a numbered 
of the retransmission request signals item a plurality of multicast signal uniquely, the base station can deter- 
mobile stations occurs. Therefore, since the reserved mine which multicast signal needs to be sent, That Is, 
interval lor sending the retransmission request signal the mobile station 151 sends tho orthogonal Gold code 
can be shortened, the frame use efficiency Improves, in which Is uniquely associated with the number ol the mul- 
which the reserved Interval was determined having an a fast signal which the mobile station 151 needs to be 
adequate margin such that collision does not occur con- retransmitted. The base station obtains correlation val- 
ventlonally, That Is throughput can be Increased, ues between the received orthogonal Gold code and 
every possible orthogonal Gold code. Then, when a cor- 
(Example 1 -2) relation value Is greater than a threshold, the base sta- 
» lion retransmits a multicast signal having the number 
[0053] An example 1 -2 of the present Invention will be which uniquely corresponds lo the orthogonal Gold 
described with reference to Flg.5, In this example, or- code used for obtaining the correlation value greater 
thogonal GOLD code which is one of spreading codes then the threshold. In addition, since the more the 
Is used as the retransmission request signal. number ol the mobile stations, the greater Iho correla- 
[0054] Fig.5 is a block diagram of a multicast trans- a tion value Is. Thus, when the base station sends a mul- 
mission system of the example 1 -2, A base station 1 41 fast signal In which the corresponding correlation val- 
Includes a receiving quality detector 142, and an error ue Is greater than a threshold value and Is the largest, 
detection / ARQ processor 1 53 In a mobile station 151 It becomes possible that the number of re-retransmis- 
performs an operation different from the error detection sion request signals which may occur hereinafter can 
/ ARQ processor 1 3 in the conventional mobile station « be decreased. 
1 1 . These are different points from the conventJoflal mul- [0059] In this case, since distances between each 
licast transmission system. mobile station which sends the retransmission request 
[0055] In the base station 1 41 . a multicast signal input signal and the base station are different, and multlpath 
from the multicast signal input terminal 1 02 is received occurs, there may be some timings in which the corre- 
by an ARQ processor 103. The ARQ processor 1 03 « latlon value takes a peak. Thus, by adopting pass diver- 
sends the multicast signal to the transmitter 1 04 alter slty, In the same way as Rake receive In the CDMA sys- 
adding error detection code such as CRC to the multi- tern, It is possible to Improve ability lor detecting receiv- 
casl signal such that an error can be detected slot by ing quality by synthesizing receiving powers of the re- 
slot after dividing the multicast signal into slots. The transmission request signals dispersed on the time axis, 
transmitter 104 sends the signal Irom the ARQ proces- « [0060] In addition, when the timing for sending the re- 
sor 103 to each mobile station after modulating the slg- transmission request signal differs by each mobile sta- 
nal into a carrier wave. tion, there Is a possibility in that receiving quality can not 
[0056] In the mobile station 151 , the receiver 1 15 re- be detected accurately due to that correlation detection 
celves and demodulates the multicast signal 107, and timing In the receiving quality detector 142 of the base 
outputs the multicast signal 107 to the error detection / ss station 141 Is unknown. However, this problem can be 
ARQ processor 153. The error detection / ARQ proces- solved when the receiving quality detector 142 performs 
sor 1 53 perlorms error detection for Ihe received multi- stored demodulation, 
cast signal 107 slot by slot. When an error is detected [0061] Accordingly, since the mobile stations can 
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sond signals without considering collision of retransmit quality detector 1 62 ol the base station 1 61 in which the 

slon request signals at the base station, the reserved number of correctable bits obtained when the decoder 

Interval for sending retransmission request signal can performs decoding, distance between codes, or likell- 

be decreased, In which the reserved Interval was deter- hood used in decoding is used as the receiving quality, 

mined having an adequate margin such that collision ' The kind of the code which Is used as the spreading 

does not occur conventionally. Thus, the frame use ef- code is determined according to the number of codes 

liclency Improves. In addition, the retransmission re- which are desired to be used, the size of the receiving 

quest signal can be detected even when the collision of quality detector, propagation environment between the 

the retransmission request signal occurs. base station and the mobile station which receives the 

to multicast signal and the like, 
(Example 1-3) [0087] The base station 161 obtains the receiving 
quality by Inputting the received signal In which equal to 
[0062] An example 1 -3 of the present Invention will be or more than one error correction codes are included to 
described with reference to Flg.6. In this example, error the receiving quality detector 1 62. In the process of the 
correction code which Is one ol spreading codes Is used « receiving quality detector 1 62 which Is a decoder, dls- 
as the retransmission request signal, tances between the received error correction code and 
[0063] Fig.6 Is a block diagram of a multicast trans- every possible error correction code are obtained first, 
mission system of the example 1-3. A base station 1 61 Here, the number of correctable bits or the likelihood can 
includes a receiving quality detector 1 62, and an error also be used, Then, since the shorter the distance be- 
detection / ARQ processor 1 73 in a mobile station 171 20 tween the codes Is, the more definite the signal is, a re- 
performs an operation different from the error detection ciproca! of the distance between the codes Is obtained 
/ ARQ processor 13 in the conventional mobile station and when the reciprocal Is greater than a threshold, the 
11. These are different points (ram the conventional mul- signal Is determined to be the retransmission request, 
tfcast transmission system. Then, the base station retransmits a multicast signal ol 
[0064] In the base station 161 , a multicast signal input # a number uniquely corresponding to the error correction 
from the multicast signal Input terminal 1 02 Is received code used for obtaining the reciprocal of the distance of 
by an ARQ processor 1 03, The ARQ processor 1 03 the codes which is greater than the threshold, 
sends the multicast signal to the transmitter 104 after [0068] Accordingly, since the mobile stations can 
adding error detection code such as CRC to the multl- send signals without consldoring collision of retransmit 
cast signal such that an error can be detected slot by # sion request signals at the base station, the reserved 
slot after dividing the multicast signal Into slots. The Interval lor sending retransmission request signal can 
transmitter 1 04 sends the signal from the ARQ proces- be decreased, in which the reserved Interval was deter- 
sor 103 to each mobile station after modulating the sig- mined for having an adequate margin such that collision 
nal Into a carrier wave. does not occur conventionally. Thus, the frame use ef- 
[0065] In the mobile station 171 , the receiver 116 re- ® ficiency Improves. In addition, the retransmission re- 
ceives and demodulates the multicast signal 1 07, and quest signal can be detected even when the collision of 
outputs the multicast signal 107 to the error detection / the retransmission request signals occurs. 
ARQ processor 1 73. The error detection / ARQ proces- [0069] Although, in the examples 1 -2 and 1 -3, exam- 
sor 173 performs error detection lor the received multl- pies have been described in which the orthogonal Gold 
cast signal 107, When an error Is detected In the multl- « code and the errorcorrectlon code which are spreading 
cast signal 1 07, the mobile station 1 71 sends the error codes are used as the retransmission request signal, 
correction code which Is a retransmission request sig- other spreading codes can also be used such as BCH 
nal. When there Is no error In the multicast signal 1 07, code, Reed-Solomon code, convolutions! code, Prspar- 
the mobile station 171 receives multicast signals here- ata code, orthogonal code, biorthogonal code, Gold 
after without sending any signal. « code, Gold-like code, orthogonal convolutional code, 
[0066] The correlation vale ol the spreading code Is comma-free code, Turbo code and the like. 
Inversely proportional to the numbor ol usable codes. [0070] As mentioned above, according to the conven- 
That Is, as lor a spreading code such as the orthogonal tionel technique, the collision ol the retransmission re- 
Gold code In which cross-correlation value with other quest signals is avoided by providing the reserved inter- 
orthogonal Gold code becomes zero, the number ol the » val, On the other hand, according to the first embodl- 
spreadlng codes becomes the number of bits which ment ol the present Invention, following effect can be 
lorm one code. However, as the cross-correlation value obtained. Since the retransmission request can be rec- 
becomes closer to 1 , the number of usable spreading ognlzed even when the collision of the retransmission 
codes can be Increased. The error correction code Is request signals occurs, the reserved Interval can be 
one ol the spreading codes In which the correlation val- « shortened so that frame use efficiency can be Improved 
ue Is allowed to some extent so that the number of us- and throughput Is Increased Inthe multlcastslgnal trans- 
able codes can be increased. When using such code, mission, 
en error correction decoder Is used as the receiving 



[Second embodiment] the incoming waves from each mobile station to the du- 
plexer 222 by multiplying weights so as to separate the 

[0071] In the following, a second embodiment corre- incoming waves from each mobile station. According to 

sponding to the second object of the present Invention the weight obtained at this time, the directivity of the 

will be described using examples. $ base station antenna Is controlled such that gain Is In- 
creased to each mobile station which requested retrans- 

(exampleM) mission. 

[0078] Next, after the receiver 205 receives the re- 
[0072] The example 2-1 of the present invention will cerved signal from the duplexer 222 and demodulates 
be described with reference to Figs.7 and 8. Flg.7 Is a 10 the received signal, the demodulated retransmission re- 
block diagram of the multicast transmission system in quest signal Is Input into the ARQ processor 203. The 
the example 2-1 . ARQ processor 203 temporarily stops sending the mui- 
[0073] The base station 221 includes a multicast sig- ticast signal which is Input from the multicast signal input 
nal input terminal 202, an ARQ processor 203, a trans- terminal 202, and sends the multicast signal which is 
mltter204, a receiver 205, a duplexer 222, a weight con- « requested to be retransmitted. At this time, themuttlcast 
trailer 223 and array antenna elements 224. The mobile signal Is retransmitted to each mobile station which re- 
station 231 Includes a multicast signal output terminal quested retransmission by using antenna directivity 
212, an error detection / ARQ processor 213, a trans- such that gain becomes large lor each mobile station 
mitter214 and a receiver 21 5. which requested retransmission by usingtheweightval- 
[0074] In the base station 221 , a multicast signal input 20 ues obtained when receiving the incoming waves, 
from the multicast signal input terminal 202 is received [0079] The above-mentioned operation is repeated 
by the ARQ processor 203. The ARQ processor 203 until the retransmission request from each mobile sta- 
sends the multicast signal to the transmitter 204 after lion stops, 
adding error detection code such as CRC to the multt- [0080] Since the number ol mobile stations which re- 
cast signal such thai an error can be detected slot by 25 quest retransmission decreases by repeating retrans- 
slot after dividing the multicast signal Into slots. The mission , It becomes possible to Increase antenna gain 
transmitter 204 sends the signal from the ARQ proces- for mobile stations which request retransmission grad- 
sor 203 to the duplexer 222 after modulating the signal ually so that receiving quality of a multicast signal to be 
Into a carrier wave. retransmitted. 
[0075] In this embodiment, in the first multicast signal 20 [0081] Next, the above-mentioned operation will be 
transmission (multicast signal transmission which Is not described concretely by using Flg,8. Flgs.8 shows an 
retransmission), since the weights for each array anten- operation when three mobile stations exist, 
na element 224 of the weight controller 223 ere the [0082] When sending an multicast signal for the first 
same, the directivities of the antennas of the base sta- time, since weights for each array antenna element pro- 
Hon become the same for every direction. The carrier a vided from the weight controller are the same, the base 
wave from the duplexer 222 Is transmitted, from the station sends the multicast signal with the same antenna 
base station antennas having the directivity, to each mo- gains lor each direction, 
bile station 231 which receives the multicast signal. [0083] As shown In Fig,8(a), since an MS (mobile sta- 
[0076] In the mobile station 231 , the receiver 215 re- tion) 1 does not detect an error in the received multicast 
ceives and demodulates the multicast signal 207, and « signal, the MS 1 does not send any signal to the base 
outputs the multicast signal 207 to the error detection / station, and enters a walling state for a next new multl- 
ARQ processor 213. The error detection / ARQ proces- cast signal. However, since an MS 2 and an MS 3 detect 
sor 21 3 performs error detection for the received multl- an error In the received multicast signal, they requests 
cast signal 207 slot by slot. When an error is detected retransmission, 
in the multicast signal 207, the error detection / ARQ « [0084] Then, as shown In Fig.8(b), the BS (base sta- 
processor 21 3 outputs a signal lor requesting retrans- tion] increases antenna gain for the directions to the po- 
misslon to the transmitter 21 4, Then, the transmitter 21 4 sitions where the MS 2 and the MS 3 reside by separal- 
sends the signal to the base station 221 via an uplink ing incoming waves from the MS 2 and the MS 3 ob- 
channel 206. In this example, NACK which is used when tained by each array antenna element by multiplying 
the ARQ normally requests retransmission is used 86 a f weight value provided from the weight controller 23, 
signal for retransmission request in this example, In ad- [0085] When sending the signal lor a second time 
dilion, when there is no error in the multicast signal 207, (first retransmission), the multicast signal is sent by the 
the mobile station 231 receives multicast signals here- base station antennas in which gain lor directions of the 
after without outputtlng any signal. MS 2 and MS 3 is Increased by receiving retransmission 
[0077] The base station 221 inputs an Incoming wave, « request signals lor the multicast signal sent first. In this 
received by each array antenna, sent from a plurality of case, since the MS 2 does not detect any error In the 
mobile stations which request retransmission to the retransmitted multicast signal, the MS 2 does not send 
weight controller 223. The weight controller 223 Inputs any signal to the base station and enters a state ol wait- 
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Ing a next new multicast signal. However, since the MS that, the receiver 215 outputs the signal to the error de- 
3 detects an error In the retransmitted multicast signal, taction / ARQ processor 253, In addition, a receiving 
the MS 3 requests retransmission again. Here, since the power value ol the multicast signal measured by the re- 
MS 1 did not detect any error when receiving the multi- ceiving power measuring part 252 Is Input to the error 
cast signal tor the first time, the MS 1 does not perform ' detection / ARQ processor 253 (step 2). 
error detection lor the multicast signal sent for the sec- [0093] The error detection / ARQ processor 253 per- 
ond time. forms error detection for the received multicast signal 
[0086] As shown In Fig.8(c), tho base station is con- 207 slot by slot, and outputs a retransmission request 
trolled such that receiving powor from the MS 3 be- signal to the transmitter 214 when the receiving power 
comes the largest by muMplylng Incoming wave by the » value Is equal to or greater than a predetermined value 
weight value from the weight controller 23, That Is, the and an error is delected (steps 3-5). When the receiving 
base station antenna gain becomes the largest In the power value Is smaller than a predetermined value and 
direction of the MS 3. the error is detected, the retransmission request signal 
[0087] When sending the multicast signal lor a third is not output to the transmitter 214, and Is stored In a 
time (second retransmission), the multicast signal Is re- « memory In the error detection / ARQ processor 253 
retransmitted by using an base station antenna in which (steps 3, 4, 6). When an error Is not detected, the mobile 
gain of the direction of the MS 3 Is Increased by the re- station enters a state of wafting for a next multicast sig- 
quest of re-retransmlsslon for the retransmitted multi- na! regardless of receiving power value (steps 3, 7), 
cast signal. Then, since the MS 3 does not detect any [0094] The error detection / ARQ processor 253 par- 
error In the received ro-retransmltted multicast signal, %> forms receiving processing of multicast signals received 
the MS 3 does not send any signal to the mobile station, hereafter Irrespective ol whetherlhe retransmission sig- 
and enters state of waiting a next new multicast signal. nal Is stored or not, and stores a retransmission request 
Since the MS 1 and the MS 2 did not detect an error In signal corresponding to a received multicast signal in 
the multicast signal, they do not perform error detection which an error is detected as long as the receiving power 
for the re-retransmitted multicast signal. a value Is smaller than the predetermined value (steps 3, 
[0088] According to the above-mentioned operation, 4, 6 and steps 6, 8). Then, when the receiving power 
receiving quality Is improved by increasing base station value becomes equal to or greater than a predetermined 
antenna gain for each mobile station which requests re- value, the stored retransmission request signal Is output 
transmission, Thus, the possibility ol repeating retrans- successively (steps 6, 5), The transmitter 214 sends the 
mission decreases so that throughput of the whole sys- » input retransmission request signal to the base station 
tern Improves. 241 via an uplink channel 206 (step 5), 

[0095] It Is possible to use a specific channel used 
(Example 2-2) specifically for communication between the mobile sta- 
tion and the base station for transmitting the retransmls- 
[0089] Next, an example 2-2 ol the present invention 35 slon request signal from the mobile station and for re- 
will be described, Flg.9 Is a block diagram of a multicast transmitting the multicast signal corresponding to the re- 
transmission system of the example 2-2. A base station transmission request signal. By using the specific chan- 
241 Includes a multicast signal Input terminal 202, an nel, since the time raquiredfortransmittlng the multicast 
ARQ processor 203, a transmitter 204, and a receiver signal Is not dominated by a mobile station In which re- 
205. The mobile station 251 Includes a multicast signal « ceiving state is bad, the time can be decreased, 
output terminal 21 2, an error detection / ARQ processor [0096] The receiver 205 In the base station 241 out- 
253, a transmitter 21 4, a receiver 21 5, and a receiving puts the received signal to the ARQ processor 203 after 
power measuring part 252, receiving / demodulating an uplink channel 206. When 
[0090] The operation of the multicast transmission the ARQ processor 203 receives a retransmission re- 
system ol the example 2-2 will be described by using « quest signal, the ARQ processor temporarily stops 
Flg.9 and a flowchart ol Fkj.10. sending amuttlcasl signal Input from the multicast signal 
[0091] The basestation 241 provides an multicastsig- input terminal 202, and sends the multicast signal re- 
nal Input from the multicast signal Input terminal 202 to quested by the retransmission request signal again 
the ARQ processor 203. The ARQ processor 203 di- (step 9). When the ARQ processor 203 does not receive 
vides the Input multicast signal into slots, After that, the « the retransmission request signal, the ARQ processor 
ARQ processoradds error detection codesuchas CRC 203 sends a naAnuHeatt signal, 
to the mullfcast signal such thai an error can be detBcted [0097] As mentioned above, since the retransmission 
slot by slot, and sends the multicast signal to the trans- request Is sent when the receiving power value Is equal 
mitter 204. The transmitter 204 modulates the signal to or greater than a predetermined value, the multicast 
from the ARQ processor 203 Into a carrier wave and » signal Is retransmitted when receive state of a mobile 
sends It to each mobile station (step 1). station which receives the multicast signal Is good. 
[0092] In the mobile station 251 , the receiver 215 re- Therefore, the possibility of retransmitting the multicast 
calves end demodulates the multicast signal 207, After signal equal to or more than two times decreases so that 



throughput ol the whole system improves. signal which Is requested to be retransmitted to the mod- 
ulation / sending part 266 in the transmitter 264 again, 

(Example 2-3) and Informs the modulation parameter control part 265 
that the multicast signal is lor retransmission. Then, the 

[0098] Next, an example 2-3 ol the present Invention > modulation parameter control pari 265 controls the 

will be described with reference to Fig. 11 and Fig, 12. In modulation / sending part 268 such that 16QAM modu- 

this example, 64QAM, 16QAM, and QPSK are used as lotion is performed In which bit rate Is lower than that ol 

modulation methods. transmission ol the first time, Then, the modulation / 

[0099] Fig.11 tea block diagram ola multicast trans- sending part 266 retransmits the multicastsignal to each 

mission system In the example 2-3. The base station « mobile station which requested retransmission after 

261 Includes a multicast signal input terminal 202, an modulating the multicast signal by 16QAM, 

ARQ processor 203, a transmitter 264 and a receiver [0103] At this time, It Is possible that retransmission 

205, The transmitter 264 includes a modulation param- is performed while changing the modulation method and 

etercontrol part265 and modulation /sending part 266. the tike according to the number of mobile stations which 

The mobile station 271 Includes a multicast signal out- « receive arbitrary specified multicast signal or a ratio of 

put terminal 21 2, an error detection / ARQ processor mobile stations which receive a multicast signal to all 

21 3, a transmitter 21 4 and a receiver 275. The receiver base stations in an area. For example, It Is possible that 

275 Includes a modulation parameter estimation part retransmission is Informed to the modulation parameter 

276 and a receiving / modulation part 277. control part 265 and retransmission is performed when 
[0100] In the base station 261 , a multicast signal input *> the ratio of the mobile stations which receive the multi- 
from the multicast signal Input terminal 202 Is provided cast signal Is, lor example, equal to or more than 1%. 
to the ARQ processor 203. The ARQ processor 203 dl- [0104] In addition, it Is also possible that the module- 
vldes the input multicast signal into slots, After that, the Hon method lor sending new multicast signals sent after 
ARQ processor adds error detection code such as CRC retransmission is performed is changed from that for the 
to the multicast signal such that an error can bo detected IS retransmission when the ratio of the mobile stations 
slot by slot, and sends the multicast signal to the trans- which receive the multicast signal Is, for example, equal 
mitter 264. The modulation parameter control' part 265 to or greater than 30%. That Is, antenna directivity con- 
In the transmitter 264 controls the modulation / sending trol, modulation method, transmission speed, spread 
part 266 such that 64QAM modulation Is performed in modulation, errorcorrectlon code orcodlng ratio can be 
which bit rate is the highest since the multicast signal Is 3D changed lor each ol a multicast signal to be retransmit- 
sent for the first time. Tho modulation /sending part 266 ted and a multicast signal which b sent after the retrans- 
modulates the multicast signal into 64QAM, and sends mission according to receiving, slate of each mobile sta- 
It to each mobile station. lion which receives a multicast signal. 

[0101] In the mobile station 271, the multicast signal [0105] In the mobile station 271, In the same way as 
is received by the receiving / modulation part 277 in the a when it receives a multicast signal previously, the mod- 
receiver 275, and the recetvod signal Is input to the mod- ulatlon parameter estimation part 276 detects that the 
ulation parameter estimation part 276. The modulation multicast signal is 1 6QAM. Alter that, the receiving / de- 
parameter estimation part 276 detects that the multicast modulation part 277 demodulates the multicast signal 
signal Is 64QAM, and controls the receiving / demodu- and the multicast signal is input into the error detection 
lation part 277 for demodulating the modulated signal. « / ARQ processor 213. Then, error detection Is per- 
Then, the receiving / demodulation part 277 outputs the formed, When an error Is detected, retransmission Is re- 
multicast signal to tho error detection / ARQ processor quested. When an error is not detected, any signal is 
213 after demodulating the multicast signal of 64QAM. sent to the base station, and the mobile station enters 
The error detection / ARQ processor 21 3 performs error a slate ol waiting for a new multicast signal, 
detection of the received multicast signal 207. When the « [0106] Then, the above-mentioned operation Is re- 
multicast signal 207 Includes an error, the error detec- peated until retransmission request from each mobile 
tlon / ARQ processor 213 outputs s retransmission re- station stops, 
quest signal to the transmitter 214 The transmitter214 [0107] By using a modulation method such that re- 
sends the retransmission request signal to the base sta- quired EWNo (Eh/No required for obtaining the same er- 
lion 261 via an uplink channel 206. When an error is not » ror rate) becomes low, the biterror rate improves. There- 
detected In the multicast signal, any signal Is sent to the fore, the possibility ol retransmitting (second retrans- 
base station, and the mobile station enters a state of mission) a multicast signal decreases sothatthroughput 
waiting for a new . multicast signal. of the whole system Improves, wherein the Eb/No Is en- 
[0102] The base station 261 provides the retransmls- ergy per bit to noise power density ratio, 
slon request signal received by the receiver 205 to the « [0108] In the above-mentioned example, although re- 
ARQ proces8or203. The ARQ processor 203 tempo rar- ceiving power Is used as the receiving quality, signal to 
ily stops sending a multicast signal Input from the mul- interference ratio (CI R], error rate ol bit, packet or slot, 
tlcast signal input terminal 202, and sends the multicast or, the number of bit errors which were corrected or like- 
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tihood obtained when the error correction codo Is de- 
coded can be also used as the receiving quality. 
[0109] Next, the above-mentioned operation will be 
described concretely by using Flg,12, Fig. 1 2 shows a 
case where one base station and five mobile stations 
exist. After the base station divides a multicast signal 
Into slots, adds error detection code and sends the slots 
to each mobile station. In this embodiment, when equal 
to or more than 50% of mobile stations which receive 
the multicast signal request retransmission, or, when 
there Is no retransmission request lor three consecutive 
slots, the transmission speed of a multicast signal which 
Is newly sent after that Is changed, In addition, the mod- 
ulation method Is changed when retransmitting. 
[0110] As shown In Flg.12, when sending the multi- 
cast signal in the first slot, the baso station sends the 
multicast signal at a transmission speed of 1 Mbps and 
by using tho modulation method 64QAM. Since all of the 
mobile stations MS 1 -MS5 received the multicast sig- 
nal without error, all of the mobile stations do not send 
any signal and enter a state of waiting for a next new 
multicast signal. 

[0111] When sending the multicast signal In the sec- 
ond slot, In the same way as In the first slot, the base 
station sends the multicast signal at a transmission 
speed 1 Mbps and by using the modulation method 
64QAM, In this slot, since the MSI detects an error in 
a received multicast signal, the MS 1 requests retrans- 
mission to the base station. Since the MS 2-MS 5 re- 
ceived the multicast signal without an error, the MS 
2-MS 5 do not send any signal and enter a state of wait- 
ing (or receiving a next new multicast signal, 
[01 1 2] When sending the multicast signal In the third 
slot, which Is retransmission for tho second slot, the 
base station retransmits the multicast signal which is 
sent In the second slot at the transmission speed 1 Mbps 
and by using 16QAM in which required Eb/No decreas- 
es by one stage. Since the MS 1 received the multicast 
signal without an error, the MS 1 doos not send any sig- 
nal, and enters a state of waiting for receiving a next 
new multicast signal. The MS 2-MS 6 does not perform 
error detection for the retransmitted multicast signal and 
remains In the state of waiting for receiving a new mul- 
ticast signal. 

[0113] In the fourth slot transmission, the base station 
sends the multicast signal by turning back the modula- 
tion method to 64QAM by one stago and at the trans- 
mission speed 1 Mbps since retransmission ends at the 
third slot. At this time, since the MS 1-MS 3 detect an 
error in the multicast signal, the MS 1 -MS 3 request re- 
transmission. Since the MS 4 and the MS 5 could re- 
ceive tho multicast signal without an error, the MS 4 and 
the MS 5 does not send any signal and enters a state 
of waiting for a next new multicast signal. 
[0114] In the case of transmission in the fifth slot 
which Is retransmission lor the fourth slot, since equal 
to or more than 60% ol mobile stations delected an error 
and requested retransmission in the previous signal re- 



ceiving, the transmission speed becomes 100kbps 
which Is lower by one stage. In addition, since retrans- 
mission Is performed at this slot, the modulation method 
becomes 16QAM In which Is required Eb/No Is lowered 

5 by one stage, Then, the multicast signal Is retransmitted 
by using the transmission speed and the modulation 
method. Then, the MS 1 detects an error again and re- 
quests re-retransmission. Since the MS 2 and the MS 3 
receive the signal without an error, the MS 2 and the MS 

m 3 do not send any signal and enter a state ol waiting for 
receiving a next new multicast signal. In addition, the 
MS 4 and the MS 5 do not perform error detection ol the 
retransmitted multicast signal and remain in the state of 
waiting lor receiving the new multicast signal. 

" [0115] In the transmission In the sixth slot which Is re- 
retransmission for the fourth slot, the modulation meth- 
od becomes QPSK In which the required Nb/No is low- 
ered further by one stage, and the multicast signal is re- 
retransmitted at a transmission speed 100kbps and by 
QPSK. At this time, the MS 1 could receive the re-re- 
transmitted without an error, the MS 1 does not send, 
any signal and enters a state of waiting for receiving a 
next new multicast signal. The MS 2-MS 5 does not per- 
form error detection of the re-retransmitted multicast 

25 signal and remain In a state of walling for receiving a 
new multicast signal, 

[0116] In the transmission In the seventh slot, since 
retransmission has ended, the base station sends a new 
multicast signal at the transmission speed of 100kbps 

30 and by turning back the modulation method to 16QAM. 
Since all ol the mobile stations MS 1-MS 5 receive the 
multicast signal without an error, the mobile stations do 
not send any signal and enter a state of waiting for a 
next new multicast signal, 

3! [0117] In the eighth slot and ninth slot, like In the sev- 
enth slot, the multicast signal Is transmitted at the trans- 
mission speed 100kbps and by using the modulation 
method 16QAM. Since all mobile stations receive the 
multicast signal without an error, the mobile stations do 

<o not send any signal and enters a state of waiting for re- 
ceiving a next new multicast signal. 
[0116] In the tenth slot transmission, since the multi- 
cast signal has been received for three consecutive 
slots without an error so that the base station did not 

« receive a request ol retransmission, the transmission 
speed becomes 1 Mbps which Is one stage higher, 
Then, a new multicast signal is transmitted at the trans- 
mission speed 1 Mbps by modulation method 64QAM, 
[0119] The above-mentioned operation is repealed 

» until transmission of a series ol multicast signals ends. 
[0120] As mentioned above, according to the present 
Invention on tho second embodiment, a new multicast 
signal Is sent on the basis of a receiving state ol mobile 
stations which received a previous multicast signal. In 

« addition, the number ol mobile stations subjected to re- 
transmission Is decreased on the basis of the receiving 
state and the multicast signal is transmitted so as to con- 
form to receiving state of remaining mobile stations. Ac- 



cordingly, receiving quality Improves, and duration of 
communicating multicast signals decreases. Thus, 
throughput of the whole system Improves. 
[0121] As mentioned above, the first embodiment and 
the second embodiment ol the present Invention have 
been described. However, it Is also possible that to com- 
bine the first embodiment and the second embodiment 
and use the combined system.. 
[0122] That is, the base station judges whether there 
Is a retransmission request according to receiving qual- 
ity of a received signal, and, when the base station judg- 
es that there is a retransmission request, the base sta- 
tion transmits a multicast signal corresponding to the re- 
transmission request. While performing this operation, 
the base station monitors receiving state of mobile sta- 
tions and sends a multicast signal by changing trans- 
mission method such thatthetransmi&slon methodcon- 
lorms to receiving state ol mobile stations in the basis 
of the result of monitoring. 

[0123] Accordingly, frame use efficiency Improves 
and the number of mobile stations subjected to retrans- 
mission can be decreased successively. Therefore, 
throughput ol the whole system can be further Improved. 
[0124] The present Invention is not limited to the spe- 
cifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
scope of the Invention. 



1. A multicast transmission method In a multicast 
transmission system In which the same information 
Is transmitted from a base station to a plurality of 
mobile stations, said multicast transmission method 
comprising the steps ol: 

a mobile station In said mobile stations sending 
a retransmission request signal to said base 
station when said mobile station detects an er- 
ror In a received multicast signal; and 
said base station judging whether a received 
signal Indicates a retransmission request ac- 
cording to receiving quality of said received sig- 
nal, and retransmitting a multicast signal corre- 
sponding to said retransmission request when 
said received signal indicates said retransmis- 
sion request. 



ing code as said retransmission request signal, and 
said base station obtains receiving quality ol said 
spreading code, and said base station judges that 
said received signal Is said retransmission request 
> when said receiving quality Is greater than a thresh- 
old. 

4. The multicast transmission method as claimed In 
claim 3, wherein said base station, performs pass 

to diversity for receiving a signal Irom said mobile sta- 
tion. 

5. A multicast transmission system in which the same 
information is transmitted from a base station to a 

u plurality ol mobile stations, wherein: 

a mobile station In said mobile stations sends 
a retransmission request signal to said base 
station when said mobile station detects en or- 

20 ror In a received multicast signal; and 

said base station judges whether a received 
signal Indicates a retransmission request ac- 
cording to receiving quality ol said received sig- 
nal, and retransmits a multicast signal corre- 

a spondlng to said retransmission request when 
said received signal Indicates said retransmis- 
sion request. 

6. The multicast transmission system as claimed In 
30 claim 5, wherein said base station uses receiving 

power as said receiving quaity, and judges that said 
received signal Is said retransmission request from 
saidmoblle station when receiving power of said re- 
ceived signal is greater than a threshold. 

35 

7. The multicast transmission system as claimed In 
claim 5, wherein said mobile station sends spread- 
ing code as said retransmission request signal, end 
said base station obtains receiving quality of said 

<o spreading code, and the base station judges that 
said received signal Is said retransmission request 
when said receiving quality is greater than a thresh- 
old. 

« 8, A mobile station in a multicast transmission system 



base station to a plurality of mobile stations, said 
mobile station comprising: 



2, The multicast transmission method as claimed in *> means lor sending a retransmission request 
claim 1 , wherein said base station uses receiving signal to said base station when said mobile 
power as said receiving quality, and judges that said station detects an errorin a received multicast 
received signal Is said retransmission request from signal. 

said mobile station when receiving power of said re- 
ceived signal is greater than a threshold. 33 9, The mobile station as claimed In claim 8, further 
comprising: 

3. The multicast transmission method as claimed in 

claim 1 , wherein said mobile station sends spread- means for sending spreading code as said re- 
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transmission request signal. 



ly retransmits a multicast signal corresponding 
to a received signal having the greatest receiv- 
ing quality among said received signals. 



10. A base station In a multicast transmission system 
In which the same information Is transmitted Iron a 
base station to a plurality of mobile stations, said ' 16, The base station as claimed In one of claims 10-12, 
base station comprising: further comprising: 



means (or receiving a signal from said mobile 
station as e received signal; 
means for judging whether said received signal 
indicates a retransmission request according to 
receiving quality ol said received signal; and 
means for retransmitting a multicast signal cor- 
responding to said retransmission request 
when said received signal Indicates said re- 
transmission request. 

no base station as claimed In claim 10, further 



means for preferentially retransmitting a multi- 
cast signal corresponding to a received signal 
having the greatest receiving quality when 
there are a plurality of received signals each 
having a receiving quality which is greater than 



« 17, Amu 

transmission system In which the same Information 
Is transmitted from a base station to a plurality of 
mobile stations, said multicast transmission method 
comprising the steps of: 



means for obtaining receiving power as said re- 
ceiving quality; 

means for judging that said received signal Is 
said retransmission request from said mobile 
station when receiving power of said received « 
signal Is greater than a threshold. 

12, The base station as claimed In claim 10, further 



a mobile station sending a retransmission re- 
quest signal to said base station when said mo- 
bile station detects an error In a multicast sig- 
nal; and 

said base station monitoring a receiving state 
of said multicast signal In said mobile stations, 
and changing a transmission method to con- 
form to said receiving state according to a result 
o( monitoring, and sending a multicast signal. 



means for obtaining receiving quality of spread- 18, A multicast transmission method In a multicast 

Ing code sent from said mobile station; transmission system in which the same Information 

means for judging that said received signal Is » transmitted from a base station to a plurality of 

said retransmission request when said recelv- mobile stations, said multkast transmission method 

Ing quality Is greater than a threshold. » comprising the steps of: 



13, The base station as claimed In claim 12, further 



means lor performing pass diversity for rece'rv* « 
Ing a signal from said mobile station. 



4, The multicast transmission method as claimed In 
one of claims 1-3, wherein: 



each having a receiving quality which Is greater 
than a threshold, said base station preferential- 
ly retransmits a multicast signal corresponding 
to a received signal having the greatest recelv- ! 
Ing quality among said received signals. 

15, The multicast transmission system as claimed in 
one of claims 6-7, wherein; 

! 

when there are a plurality ol received signals 
each having a receiving quality which Is greater 
than a threshold, said base station preferential- 



a mobile station sending a retransmission re- 
quest signal to said base station when said mo- 
bile station detects an error In a multicast sig- 
nal; and 

said base station determining directivity of an 
antenna on the basis ol an Incoming wave from 
said mobile station, and retransmitting a multi- 
cast signal by using said directivity. 

f 

19. A multicast transmission method In a multicast 
transmission system in which the same information 
is transmitted from a base station to a plurality ol 
mobile stations, said multicast transmission method 
' comprising the steps of: 



a mobile station sending a ret 
quest signal to said base station when said mo- 
bile station detects an error In a multicast sig- 
nal; and 

said base station retransmitting a multicast sig- 
nal corresponding to said retransmission re- 
quest signal after changing a transmission 



method when said base station receives said 
retransmission request signal from said mobile 



20. The multicast transmission method as claimed In 
claims 1 7 or 1 9, wherein said transmission method 
to be changed Is an antenna directivity, a modula- 
tion method, a transmission speed, a spreading 
modulation method, error correction code, or a cod- 
ed ratio. 



transmission system In which the same information 
Is transmitted from a base station to a plurality ol 



comprising the steps of: 

a mobile station measuring receiving quality of 
a multicast signal, and judging whether said 
mobile station sends a retransmission request 
signal according to a result of said measuring; 
and 

said base station retransmitting a multicast sig- 
nal corresponding to said retransmission re- 
quest signal when said base station receives I 
said retransmission request signal from said 
mobile station. 

22. The multicast transmission method as claimed In 
claim 21, wherein: i 

when said mobile station detects an error in 
said multicast signal, said mobile station sends 
said retransmission request signal when said 
receiving quality is better than a predetermined 2 
value, and said mobile station stores said re- 
transmission request signal when said receiv- 
ing quality is not better than a predetermined 
value;' and 

said mobile station sends said retransmission < 
request signal which Is stored when receiving 
quality becomes better than a predetermined 



sends a new multicast signal after sending a 
retransmitting multicast signal, said base sta- 
tion sends said retransmitting multicast signal 
or said new multicast signal by using a specific 
J channel which Is occupied lor communication 
between a mobile station which receives said 
retransmitting multicast signal or said new mul- 
ticast signal and said base station. 

»o 25. The multicast transmission method as claimed In 
one of claims 17-24, wherein: 

if said mobile station receives a retransmitted 
multicast signal without an error after sending 
w a retransmission request signal to said base 
station when detecting an error In a received 
multicast signal, said mobile station does not 
perform error detection lor a multicast signal 
which Includes the same information as said re- 
20 transmitted multicast signal and which is further 
retransmitted after receiving said retransmitted 
multicast signal; and 

when said mobile station does not delect any 
error in a received multicast signal, said mobile 
« station does not send any signal. 

26. A multicast transmission system In which the same 
Information is transmitted from a base station to a 
plurality of mobile stations, wherein: 



quest signal to said base station when said mo- 
bile station detects an error in a multicast sig- 
nal; and 

said base station monitors a receiving state ol 
said multicast signal In said mobile stations, 
and changes a transmission method to conform 
to said receiving state according to a result of 
monitoring, and sends a multicast signal. 

27, A multicast transmission system In which the same 
information is transmitted from a base station to a 
plurality ol mobile stations, wherein: 



23, The multicast transmission method as claimed In « 
claims 21 or 22, wherein said receiving quality Is 
receiving power of a received multicast signal, a ra- 
tio (CIR) between received multicast signal and in- 
terference power, an error rate of bit, packet or slot 
of a received multicast signal, or, a correction bit so 
number or likelihood obtained when decoding error 
correction code. 



quest signal to said base station when said mo- 
bile station detects an error In a multicast sig- 
nal; and 

said base station determines directivity ol an 
antenna on the basis ol an incoming wave Irom 
said mobile station, and retransmits a multicast 
signal by using said directivity. 



24. The multicast transmission method as claimed In 28, A multicast transmission system In which the same 
one ol darns 17-23, wherein: a information is transmitted from a base station to a. 

plurality of mobile stations, wherein; 

when said base station sends a retransmitting 

multicast signal or when said base station a mobile station measures receiving quality ol 
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14 
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a multicast signal, and judges whether said mo- 
bile station sends a retransmission request sig- 
nal according to a result ol measuring; and 
said base station retransmits a multicast signal 
corresponding to said retransmission request 
signal when said base station receives said re- 
transmission request signal from said mobile 



means lormonltoring a receiving state ol a mul- 
ticast signal In said mobile stations; end 
means lor changing a transmission method to 
conform to said receiving state according to a 
result ol monitoring, and sending a multicast 



29, A mobile station In a multicast transmission system 
In which the samo Information Is transmitted from a 
base station to a plurality ol mobile stations, said 
mobile station comprising; 

means for measuring receiving quality; 
means lor sending a retransmission request 
signal II said receiving quality Is better than a 
predetermined value whon said mobile station 
detects an error In a multicast signal; 
moans lor storing said retransmission request 
signal when said receiving quality is not better 
than a predetermined value, and sending said 
retransmission request signal which Is stored 
when receiving quality becomes better than a 
predetermined value, < 

30. The mobile station as claimed In claim 29, wherein 
said receiving qualify Is receiving power ol a re- 
ceived multicast signal, a ratio (CIR) between re- 
ceived multicast signal end Interference power, an i 
error rate ol bit, packet or slot ol a received mu Itlcasl 
signal, or, a correction bit number or likelihood ob- 
tained when decoding error correction code. 



33. A base station In a multicast transmission system 
In which the same information is transmitted from a 

" base station to a plurality ol mobile stations, said 
base station comprising: 

means lor determining directivity ol an antenna 
on the basis of an Incoming wave from said mo- 
" bile station, and retransmitting a multicast sig- 
nal by using said directivity, 

34. A base station In a multicast transmission system 
In which the same information Is transmitted from a 

» base station to a plurality ol mobile stations, said 
base station comprising: 



means for changing a tn 
when said base station receives a retransmis- 
sion request signal from said mobileslatlon and 
retransmitting a multicast signal corresponding 
to'sald retransmission request signal, 

35. The base station as claimed In claims 32 or 34, 
wherein said transmission method to be changed Is 
an antenna directivity, a modulation method, a 
transmission speed, a spreading modulation meth- 
od, error correction code, or a coded ratio, 



31. A mobile station in a multicast transmission system 35 36, The base station as claimed in one of claims 32-35, 
In which the same Information Is transmitted from a wherein: 
base station lo a plurality ol mobile stations, said 
mobile station comprising: 



moans for controlling said mobile station such « 
that If said mobile station receives a retransmit- 
ted multicast signal without an error alter send- 
ing a retransmission requestslgnal to said base 
station when detecting an orror in a received 
multicast signal, said mobile station does not « 
perform error detection lor a multicast signal 
which Includes the same information as said re- 
transmlttedmulticasl signal and which Is further 
retransmitted after receiving said retransmitted 
multicast signal, and when said mobile station » 
does not detect any error In a received multicast 
signal, said mobile station does not send any 
signal. 

32, A base station In a multicast transmission system » 
In which the same Information Is transmitted Irom a 
base station to a plurality ol mobile stations, said 
base station comprising: 



when said base station sends a retransmitting 
multicast signal or when said base station 
sends a new multicast signal after sending a 
retransmitting multicast signal, said base sta- 
tion sends said retransmitting multicast signal 
or said new multicast signal by using a specific 
channel which Is occupied lor communication 
between a mobile station which receives said 
retransmitting multicast signal or said new mul- 
ticast signal and said base station. 
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